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involving probabilistic distributions. The system allows the 
user to indicate, either directly or indirectly, a confidence 
level that he or she desires for actions such as investments, 
as well as other characteristics and constraints. The user is 
able to manipulate the interface controls to evaluate results 
in terms of confidence and risk. If the user approves the 
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When estimating returns from portfolios, we also take into 
account the risk or the variation in possible returns. As 
you can see on the Market History page, the stock 
market can give you good average returns over many 
years, but almost never gives an average return. It can 
be substantially better or substantially worse than 
average over any given time period. How safe do you 
want to be in guessing the future from past performance? 

You can control the level of confidence that we use when 
estimating "bad case" performance of investments. By bad 
case performance, we don't mean the worst case per- 
formance, but rather what you can expect to exceed, or do 
better than, x% of the time. At 50%, it is a fifty/fifty chance 
that the investments will do better than our estimate. At 
90%, there is a 90% chance that the investments will 
provide better returns. Conservative investors will be more 
comfortable with higher levels; we use 85% as a default, 
but you can set it higher or lower. 

What confidence do you want to have that 
the estimated investment performance will 
provide returns sufficient to fund your 

retirement? 
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Using historical investment performance, we ..... 
make estimates so that your future returns should 
fall below our estimates only one time out of: 10 

Important Note: these estimates of investment 
performance are not predictions. We are simply taking 
historical performance, and assuming that future 
performance will tend to be like past performance. This 
lets you get a feeling for the relative investments of the 
different types of investments available to you. Remember 
though, past performance is not a guarantee of future 
results. Even setting the confidence factor to 99% is not 
a guarantee that your investments will do better than 
the estimates. 
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INTERACTIVE COLOR CONFIDENCE 
INDICATORS FOR STATISTICAL DATA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to the field of computer 
user interfaces, and more particularly to computer applica- 
tions such as financial investments involving probablistic 
distributions and the interactive displays thereof. 

2. Background 

Individuals without special training who are outside the 
financial community but wish to investigate and make fairly 
sophisticated financial choices in stocks, bonds, mutual 
funds, or other investment vehicles have traditionally had to 
consult one or more "craftsmen" — specialist advisors or 
brokers versed in markets, statistics and probability to obtain 
customized advice on planning and making investments. 
More and more of these individual investors are being 
forced to develop investment strategies of their own as a 
result of changes in the workplace. Large corporate employ- 
ers are increasingly trying to move the responsibility for 
benefits programs such as retirement benefits into the hands 
of employees, through such vehicles as 401(k) plans. The 
downsizing of many corporations has also led to a burgeon- 
ing of self-employed individuals who need to take full 
responsibility for investments and planning. 

Financial planners at banks and brokerage houses employ 
specialists who offer these kinds of services to individuals. 
However, a typical advisor can usually only provide services 
to a limited number individuals a day, since this is labor- 
intensive. To employ people to provide such services, an 
institution usually has to charge fees or commissions that 
yield on the order of $1,000 USD a customer a year as of this 
writing. The institution's revenues and profits for such a 
service are thus limited by the labor-intensive nature of an 
advisory service. 

Financial institutions have developed or purchased auto- 
mation tools to help the advisors do their research but this 
has not greatly reduced the expense of employing personnel. 
If it costs $150,000 USD per person per year in fully- 
burdened costs to have advisors on staff, then the institution 
needs to have at least that amount of revenue per advisor in 
annual fees and commissions. 

This means that the individuals seeking customized 
investment advice pay a fairly high premium for it. 

For the financial institutions, this means that revenues for 
such services are essentially linear, in that they depend 
directly on the number of advisors employed. In economic 
terms, such a service is a variable-cost business, not a 
fixed-cost one. 

Another problem with personalized investment advice is 
called "dispersion." That is, if two individuals of the same 
age, in the same occupations and family situations, having 
similar goals, priorities, and risk-taking profiles sec two 
different investment advisors at the same financial institution 
it is quite possible they will get very different investment 
advice, simply because of the human differences in their 
advisors and the differences in the way people learn and 
absorb information. If one gets advice that is very successful 
for her and the other individual gets advice that yields poor 
results, this can sometimes be a problem for the institution. 

The explosion of publicly available information on the 
Internet theoretically opens up more options for an indi- 
vidual investor. However, many people do not have the time 
or the inclination to find or absorb all the information 
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available. Most of it is published in text form, linked by 
hypertext to other sites with articles of similar interest. 
While great strides have been made in the area of technical 
analysis of investments, using techniques such as neural 

5 networks, genetic algorithms, and fuzzy logic, much of this 
is complex and best approached by those having a back- 
ground in mathematics and statistics as well as a thorough 
grounding in risk assessment techniques. 

The relatively few individuals outside the financial com- 

10 munity who actively pursue such information pro- actively 
can find special-purpose software programs to help them 
analyze the opportunities, such as MetaStock and Windows 
on Wall Street or Aexpert. The programs available for such 
use usually assume a significant amount of investment, 

35 market, and jargon sophistication in the user and most of 
them are sold to specialists, such as financial planners and 
portfolio managers, not individual "lay" persons. Some of 
the programs for specialists and pro -active end users are also 
optimized for a given type of result. For example, there are 

20 automated advice "black boxes" of computerized invest- 
ment systems optimized for one purpose, usually for being 
very aggressive, such as taking positions in futures contracts 
that are heavily leveraged. That kind of optimization also 
makes them less practical for use by ordinary individuals. 

25 Others, such as Aexpert, optimize using known theories, 
such as the Nobel-prize winning concepts that are now 
collectively called Modem Portfolio Theory, which opti- 
mizes investments in the securities in a portfolio so that the 
risks associated with the different types of securities in the 

30 portfolio do not move in lockstep with each other but exhibit 
what is known as low covariance-in which the risk for one 
investment is likely to decrease as the risk for another with 
low covariance tends to go up. 

Specialist software programs also exist for lower risk 

35 specialized areas, such as doing arbitrage, an example of 
which is buying currency in volume on one currency 
exchange and selling it for a slight profit on another. 
Arbitrage, like some other specialized forms of investment 
and speculation such as hedging, may not be a practical 

40 investment tool for many individual investors. These types 
of programs are usually used primarily by financial institu- 
tions. 

For the majority of individual investors outside the finan- 

45 cial community, who might be called "reluctant" investors, 
the amount of publicly available information is usually 
overwhelming. To many of the reluctant investors, esoteric 
choices, such as arbitrage or opportunities to get into "spot 
gold" are not useful. Similarly, while many people today are 

5Q familiar with the concept of investing in a mutual fund as a 
simpler way to invest, there are now over 7,000 mutual 
funds to choose from. 

While there are a few consumer financial investment 
programs for individual consumer use on home computers, 

55 such as Intuit 's Quicken™ for IBM PC's and Wealth- 
builder™ Apple Macintosh™ computers, these tend to be 
limited in scope. They are usually designed to help solve one 
or two problems, such as planning for retirement or planning 
for a child's college education, and the solutions they offer 

60 are usually based on formulaic approaches published in 
books and the financial press that do not take an individual's 
investment style, risk tolerance and other preferences into 
account in a significant way. 
Not only are computer applications of broad scope for the 

65 ordinary individual investor lacking, so are education and 
adaptation. Most individuals employed outside of financial 
institutions have had very little education on mathematical 



01/09/2002, EAST Version: 1.02.0008 



5,999,918 

3 4 

analysis, probability and statistics, or financial matters. expectancy instead of a median, providing a somewhat 

Public and private school curricula usually do not offer higher probability of adequate retirement funding — but still 

courses on the financial markets and investment vehicles as allowing for a 1 in 4 chance that the funding will run out. 

part of a general education. This is one reason why many Second, the plans and programs that project future earn- 

individual investors seek out the services of a specialist s { of a portfolio G f selections based on average returns in 

advisor-to learn about the various markets and kinds of ^ alsQ inlroduce anQther 50/50 chance ^ jecled 

investments that are possible. A common error made by ^ ^ ^ ^ ^ 

many uidividual investors who do not seek advice or take the to 

time to learn is adopting a too conservative investment E ven fairl y sophisticated investors and some advisors 

strategy out of ignorance. mav De unaware of the consequences of plans calculated 

For example, many books and publications directed to the 10 usin S medians and averages or fixed percentiles. Thus, the 

"lay" investor say that if he or she is young, and has a good conservative, reluctant investor, who wishes to invest in 

income, he or she can invest in riskier portfolios, while if the such a wa Y that he or she has a 75% to 95% probability of 

person is older and closer to retirement, he or she should ade 9 uate returns over time, can unwittingly take on much 

invest in very low-risk or no risk vehicles such as money 15 more risk by basing strategies on the advice of planners and 

market funds. The younger person may prefer to have a programs usmg medi^ or fixed percentile life expectancies 

higher probability of success than that offered by a riskier aod avera f returns The problem, in other words, does not 

portfolio, while the older person may in fact need and want anse fr f> m th L e u f of P 1 ? 1 * ba f d on medians °[ 

to invest in a portfolio that lowers risk but still provides a avera S es > but from * e ^elihood that the consequences of 

high probability of a good return over a shorter time period. 20 such use are not understood by the user. 

A smaller percentage of individual investors make errors out SUMMARY OF THE INVENTION 
of ignorance in another direction — by buying when the 

security price is high and selling, out of panic usually, when A computer interface system that includes interactive 

the price goes down. It is the fear of such losses that prompt interface controls as well as aural and kinetic interface 

the majority of individual investors to assume too conser- 25 controls to assist in educating a user, in profiling a user, and 

vative an approach to investment strategies for retirement in controlling and monitoring the implementation of actions 

funding, etc. As a result, ignorance in this area can be very based on probabilistic distributions. The system allows the 

costly, while education may well pay not only for itself but user to indicate, either directly or indirectly, a confidence 

for a retirement or a child's college fund. level that he or she desires for actions involving probabilistic 

Studies have shown that different individuals tend to learn 30 distributions such as investments. In a preferred 

in different ways. Many people learn primarily through embodiment, a profiler also allows the user to specify other 

visual aids such as text or graphics, while others learn best characteristics and constraints related to manipulation of one 

through aural techniques such as hearing the spoken word, or more probabilistic distributions. The user is able to 

and still others through kinetic (or kinesthetic) or physical manipulate the interface controls to evaluate results in terms 

methods involving physical movement. In the same way, 35 of confidence and risk. If the user approves the results and 

individuals may have different levels of risk aversion or his or her profile, in a preferred embodiment the selections 

risk-taking inclinations in their makeup. Thus, two individu- are transmitted to effectuate an action, 

als of the same income level, age, gender, profession, and It is an aspect of the present invention is that it provides 

life circumstances may still differ significantly in the way a number of confidence indicators applicable to probabilistic 

they absorb information and the way they feel about taking 40 distributions. 

risks. One may prefer to learn through visual aids, and have i t ^ another aspect of the present invention that it helps to 

a moderate aversion to risk-taking while the other person educate a user about the consequences of actions related to 

may prefer to hear someone explain a subject and have a probabilistic distributions, 
high tolerance for risk-taking. Yet another may need to have 

some kind of "hands-on" physical involvement with he 45 BRIEF DESCRIPTION OF THE DRAWINGS 

process to absorb information. Similarly, people vary in the FIG u fe a schematic depiction of a two dimensional 

degree to which they want to be involved in and in control C olor slider control and confidence indicator according to the 

of such activities as financial investments. Many simply met hod and apparatus of the present invention, 

prefer to keep it simple and delegate as much control as piG ^ ^ a schematic drawi of a two-dimensional 

possible, but others may want to scrutinize every transac- 50 C0 i O r sUder control and confidence mdicator according to the 

l0n * „ , . , , , method and apparatus of the present invention. 

In addition, the formulaic approaches used by many . . . , . . f 

- . , , « . ^ . . . . J . - FIG. lc is a color schematic drawing of a two- 

financial planners and m consumer financial plannmg invest- dimensional ^ and oonfidencc iJ^tor accord- 

ment programs usually ignore the fact that the it projections .... iL , j t r *i_ 

• Jl *i_ c u u r *■ j- * u *• / u- u ing to the method and apparatus of the present invention, 

arise from the use of probabilistic distributions (which can 55 , . , . 

create a potentially unacceptable margin of error in the FIG - ld IS a schematic drawing of a graphics 

outcomes) window and confidence indicator according to the method 

First, those experts and programs which estimate retire- and a PP aratus of the P resent mvcntion - 

ment funds and investment strategies based on life expect- FIG - le * a 00101 schematic drawing of a graphics 

ancies usually do not explain to the user that life expectancy 60 window and confidence indicator according to the method 

is a median. A median, as the term is used in statistics, is the and apparatus of the present invention, 

middle value of a frequency distribution such as a Gaussian FIG. 1/ is a color schematic drawing of an interactive 

distribution such that the probabilities of the variable taking asset allocator according to the method and apparatus of the 

a value below and above it are equal. In other words, making present invention. 

plans based on a median is the same as taking a 50/50 chance 65 FIG. lg is a color schematic drawing of an interactive 

that the individual's retirement fund will run out of money. asset allocator according to the method and apparatus of the 

Occasionally, a planner may use a 75th percentile for life present invention. 
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FIG. Ih is a color schematic drawing of a comprehensive FIG. 8 is a chart of cumulative normal distribution accord- 
interactive planner according to the method and apparatus of ing to the method and apparatus of the present invention, 
the present invention. FIG. 9 shows graphs of probabilistic distributions. 

FIG. 1/ is a color schematic of a comprehensive planner FIG. 10 is a schematic diagram of a client profile database 

according to the method and apparatus of the present inven- 5 entry according to the method and apparatus of the present 

tion. invention. 

FIG. 1/ is a color schematic of a time risk indicator FIG. 11a is an indicator for showing historical perfor- 

according to the method and apparatus of the present inven- mance of the stock market according to the method and 

tion. iq apparatus of the present invention. 

FIG. Ik is a flow diagram of a virtual investment advisor FIG. lib is an indicator showing historical performance 

according to the method and apparatus of the present inven- 0 f the stock market according to the method and apparatus 

lion. of the present invention. 

FIG. 1L is a flow diagram of an investment support FIG. 11c is an indicator showing historical performance 

system according to the method and apparatus of the present 35 0 f the stock market according to the method and apparatus 

invention of the present invention. 

FIG. 1M is a schematic drawing of a configuration of the piG. lid is an indicator showing historical performance 

present invention. of the stock market according to the method and apparatus 

FIG. IN is a schematic drawing of an implementation of of the present invention, 

the present invention over a network. 20 FIG. lie is an indicator showing historical performance 

FIG. 2a is a schematic diagram in grey scale of a two of the stock market according to the method and apparatus 

dimensional slider control according to the method and of the present invention, 
apparatus of the present invention. 

FIG. 2b is a schematic diagram in grey scale of a three 25 
dimensional slider control according to the method and 

apparatus of the present invention. In FIG. la the confidence indicator interactive color 

FIG. 2c is a schematic diagram in grey scale of a three display 02 of the virtual investment advisor of a preferred 

dimensional slider control that displays two-dimensional embodiment is shown. As can be seen, the confidence 

representation rather than a projection of a three- 30 indicator interactive color display 02 includes a combined 

dimensional cube, according to the method and apparatus of risk window 04, a volatility window 08, a capital loss 

the present invention. window 12 and an inflation loss window 10. Underneath 

FIG. 3 is a flow diagram of the controls for the two- confidence indicator interactive color display 02 is a color 

dimensional slider according to the method and apparatus of bar 14 the continuum of colors associated with risk 

the present invention. 35 of loss ( oran g e t0 red ) at one extreme and with appropriate 

M . Q ,. r A . , . c t , „ . risk (green), at the other, with a yellow caution zone in 

FIG. 4 is a flow diagram of the logic for the allocation . 4 T \i_ J • i • A nA • c 

, . . between. In the combined risk window 04, information is 

control according to the method and apparatus of the present 4 , , . . 

invention presented along two axes — the x axis representing time in 

years that an investment or portfolio of investments is held, 

FIG. 5 is a flow diagram of a three-dimensional slider ^ and the y axis representing the projected volatility of the 

control according to the method and apparatus of the present investment. In a preferred embodiment, a user of the system 

invention. manipulates a pointing device to move target 06 around in 

FIG. 6a is an illustrative profiling screen shown in color combined risk window 04. As will be apparent to those 

according to the method and apparatus of the present inven- skilled in the art, the pointing device could be a mouse, a 

tion. 45 joystick, trackball, keyboard, touch pad, or any of a number 

FIG. 6b is an another illustrative profiling screen shown of similar devices for communicating the results of a physi- 

in color according to the method and apparatus of the present cal gesture by a user to a computer, 

invention. In FIG. la, target 06 points to an area of combined risk 

FIG. 6c is a third illustrative profiling screen shown in window 04 representing a long holding period for a portfolio 

color according to the method and apparatus of the present 50 of volatility that is roughly identical to that of the market as 

invention. a whole. This can be seen in volatility window 08, where the 

FIG. 6d is another illustrative profiling screen shown in red , line ■ superimposed over a black line representing 

color according to the method and apparatus of the present marke ' volatility rendering the black line invisible As u 

invention a ' so snown 10 FIG. 1", the nsk of inflation loss window 10 

„_ ,' . , .„ . . .55 shows very little risk, as does risk of capital loss window 12. 

FIG. 6e is also an illustrative profiling screen shown in ^ fa a fcrred cmbodimenl of thc , inventioD , 

color according to the method and apparatus of the present combined ^ window 04 is colored light green, to visually 

invention. convey that an appropriate investment risk level has been 

FIG. 7a shows an illustrative display screen in color selected, 

depicting the projected returns from a portfolio according to 6Q Tnm{ now lQ FIG ^ the ke smjation {s dis _ 

the method and apparatus of the present invention. played ^ visual and graphic emp h as is. In FIG. 16, target 

FIG. lb shows another illustrative display screen in color 06 is positioned at an x-y location of combined risk window 

depicting the results of holding a portfolio according to the 04 showing a short holding period and a portfolio that is 

method and apparatus of the present invention. m0 re volatile than the market. In volatility window 08, red 

FIG. 7c shows still another illustrative display screen in 65 line 09 is seen to be more volatile than the black line 07 the 

color depicting the results of holding a portfolio according market volatility line. And while inflation loss window 10 

to the method and apparatus of the present invention. shows that the risk of loss potentially caused by inflation for 
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this portfolio would be low, capital loss window 12 shows to show the result of any reasonably continuous function in 
that there is a very high risk of loss for capital with this a way that shields the user from unnecessary visual corn- 
strategy, plexity or iterative displays. 

In a preferred embodiment, the contents of volatility Back in FIG. la, as the color and visual changes help the 

window 08, inflation loss window 10 and capital loss 5 user who relics on visual information to learn new ideas, 

window 12 are generated simultaneously with the movement similarly, target 06 and the use of a pointing device helps the 

of target 06 in combined risk window 04, so that apparently kinetic learner. By physically moving target 06 over the area 

instant feedback is available in color to the user indicating of combined risk window 04 of FIG. la, the individual who 

the significance of a change in strategy. learns kinetically is able to take a literal "hands-on" 

Now referring to FIG. lc, a much improved status is 10 approach to le am about the interrelationship of volatility and 

shown. Here, target 06 has been moved in combined risk holding period. 

window 04 to an x,y location corresponding to a holding Aural learners who have indicated a preference for hear- 

period close to five years in length and for a portfolio with ing the results would (as is described in more detail below) 

an estimated volatility that is less than market volatility. A be able to hear the text spoken, or, in an alternative 

preferred embodiment of the present invention calculates the 15 embodiment, would be able to hear sounds ranging from 

confidence level to associate with this proposed investment pleasant to unpleasant sounds as the target 06 moves from 

(as will be described in more detail below) and generates a acceptable to unacceptable ranges. This interrelated use of 

dark green color for combined risk window 04, indicating a multiple presentation styles in a dynamically interactive 

very acceptable risk level, which is also reflected in the risk system to provide immediate feedback to the user about 

of capital loss window 12, and inflation loss window 10. 20 mathematically complex choices enables the present inven- 

Notice also in volatility window 08, that the volatility of this tion to educate unobtrusively while also allowing the user to 

portfolio 09, is less than the volatility of the market 07. apply the information learned immediately and effectuate 

Still in FIG. lc, it can be seen that triangles 07 extend . controls based on it. 

inwardly into combined risk window 04. In a preferred ^ Turning now to FIGS. Ik and 1L, flow diagrams show the 

embodiment, triangles 07 represent a recommended time overall flow of the virtual investment advisor, the investment 

horizon that has already been calculated. As will be apparent support system, and the confidence indicator interactive 

to those skilled in the art, similar triangles 07 could be used color display 02 of a preferred embodiment of the present 

on the y or volatility axis of combined risk window 04 to invention. As can be seen at step 100 in FIG. Ik, the system 

show a recommended volatility level, if desired. 3Q initializes a virtual investment advisor for the user by 

In a preferred embodiment, confidence indicator interac- specifying, at step 105, the activities it is to perform and the 

tive color display 02 allows users who learn best by visual techniques to use. 

aids to see, instantaneously and graphically, what the results In a preferred embodiment, the present invention selects 
of a given investment strategy might be. Thus, by moving from a number of existing techniques as well as new 
target 06 back and forth and up and down and noting the 35 developments for analyzing securities for investment pur- 
color change the visual learner sees instantly the relationship poses. For example, linear regression analysis, modern port- 
between volatility and holding period as the color changes folio theory applications and variations, genetic algorithms, 
from green for acceptable risk, to red for inappropriate risk neural networks and any of a number of analytical "black 
and back with the movement of the target 06. As will be boxes" can be used to screen and select a portfolio. These are 
apparent to those skilled in the art, other color schemes 40 used either by executing the programmed algorithms 
could be used to indicate the nature of the risk or activity, directly or by calling remote computer servers to execute the 
and for color-blind individuals, varying patterns of black and functions and return the results over a network, 
white could be used, such as narrow stripes for acceptable still in FIG. Ik, a preferred embodiment of the present 
risk and wide stripes for unacceptable. invention simulates the results that might occur from the 
Similarly, while a preferred embodiment of the present 45 recommendations made by a virtual investment advisor 
invention uses the confidence indicator interactive color using historical performance data, and measure the perfor- 
display 02 for providing immediate feedback on investment mance of the portfolio recommended by the virtual invest - 
options, it will be apparent to those skilled in the art that it ment advisor. This measurement can be used as input to the 
could also be used in other industries and applications where calculations for the confidence indicator interactive color 
a user can choose from two variables or parameters to show 50 display 02, or as inputs to the investment allocator described 
a result of any reasonably continuous function or effect below. At step 120, of FIG. Ik, the present invention stores 
control of one. The parameters might be as simple as a the results of the measurements in a virtual investment 
topographical map with x and y coordinates, in which the x advisor performance database as will be described below. In 
coordinate represents distance and the y coordinate the a preferred embodiment, typical performance data includes 
varying height of the land mass over a distance. Then a 55 measures of portfolio return, risk, risk-adjusted returns, 
confidence indicator for flying over the land at a height attributional measures such as types of securities selected, 
above sea level sufficient to avoid crashing into hills might nature of returns (capital gains versus dividends), and opera- 
be constructed according to the present invention using tion measures such as frequency of trading and sensitivity of 
V=f(x,y), where the function f is reasonably continuous. By results to precise execution of brokerage orders, among 
reasonably continuous is meant a situation or function which $q other items. 

is not supersensitive to the smallest of changes, but one As FIG. \k illustrates, the creation of a new virtual 

which responds to changes in a somewhat measured manner, investment advisor can occur independently of the other 

hence "continuous." actions of the present invention. In one preferred 

And, while a preferred embodiment of the present inven- embodiment, once one or more virtual investment advisors 

tion uses confidence indicator interactive color display 02 to 65 exist, they can be matched, beginning at step 130 of FIG. Ik 

dynamically show the confidence level a user may have for to a particular client, thus a client may have several virtual 

a suggested portfolio over time, it can also be used, as stated, investment advisors. In an alternative preferred 



01/09/2002, EAST version: 1.02.0008 



5,9! 

9 

embodiment, a complete subsystem using just one virtual 
investment advisor might be used, such as a retirement 
planning system for recommending allocations of mutual 
funds or similar investments. 

And again, in FIG. Ik, client profile information is gath- 
ered at step 135. As will be described in more detail below, 
this allows the present invention to store information about 
the client's age, income, financial goals, net worth, tax 
status, risk preferences and so forth. Once a client profile has 
been created, a preferred embodiment of the present inven- 
tion creates an evaluation function for that profile. As will be 
apparent to those skilled in the art, an evaluation function 
could be as simple as finding maximum investment return, 
maximum risk-adjusted return, minimum loss, and so on. 
Alternatively, an evaluation function could be arbitrarily 
complex, taking into account such additional factors as 
after-tax returns, transaction cost models, client aversion to 
volatility or risk of loss over time, and so on. 

Still in FIG. Ik, it can be seen that the evaluation function 
is applied to the stored results from a first virtual investment 
advisor at step 150, and then compared to previous results at 
step 155. If the previous results are better than the last, this 
is recorded at step 160 and the system checks, at step 165 to 
see if there are other virtual investment advisors to evaluate 
for this client. If yes, these are checked at step 185. If not, 
a preferred embodiment of the present invention presents the 
best virtual investment advisor VIA, performance and evalu- 
ation to the client. This can be done in conjunction with the 
confidence indicator interactive color display 02, the invest- 
ment allocator, and with the other interactive learning fea- 
tures of the present invention, described in more detail 
below. In a preferred embodiment, the investment allocator 
described below is used to display the suggested allocation 
and allow the user to either override the suggested one, or 
accept it. 

Turning now to FIG. 1L, the operation of an investment 
support system according to the method and apparatus of the 
present invention is shown. As can be seen, at step 205 the 
investment support system allows the user to specify or 
modify his or her profile. If the new profile requires the 
selection of a new virtual investment advisor, this is done at 
steps 210 and 215, with the results of the simulation and 
analysis function interactively displayed with the confidence 
indicator interactive color display 02 and or the investment 
allocator at step 220. If the user accepts this new virtual 
investment advisor, this is noted at step 230 and the virtual 
investment advisor is engaged for that user's portfolio and 
that fact is stored in the client profile database. 

In a preferred embodiment, a virtual investment advisor is 
implemented as a software agent, which, when given 
instruction by the user continues to execute from time to 
time, independent of user action in order to represent the 
investment interests of the user. Changes in the markets or 
securities in the portfolio may trigger the virtual investment 
advisor VTA to notify the user through the investment 
support system that attention is required. 

This latter process is seen in FIG. 1L, showing that a 
virtual investment advisor VIA was engaged, at step 235 and 
at step 240 is now either making a periodic request on its 
own, or at the prompting of the user. In a preferred 
embodiment, the virtual investment advisor performs its 
security selection and trading processes at step 245. The 
investment support system may be informed at step 250 that 
the virtual investment advisor is recommending changes in 
the client's portfolio. In a preferred embodiment, the invest- 
ment support system can obtain the client's approval for the 
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changes in one of two ways. First, the investment support 
system can display the recommended changes and ask the 
user whether or not he or she accepts them, or, if a virtual 
investment advisor software agent has been authorized by 

5 the client to approve trades independently, the investment 
support system can verify this fact. As shown at step 260, the 
investment support system will determine in one of these 
two ways whether or not the proposed changes should be 
implemented. If they have been approved, the investment 

10 support system at step 265 will cause the trade to be 
executed, at step 265 by means described in more detail 
below. 

Still in FIG. 1L, once the trade has been executed and 
confirmed to the investment support system, at step 270, the 

15 results of the trade are analyzed and reported to the user. In 
a preferred embodiment, periodic and on-demand reporting 
is also available. Generally, the investment support system, 
in addition to hosting virtual investment advisors can answer 
questions or provide advice a user might need, for example 

20 such as the mathematical relationship of any two or more of 
the following areas. These can be made available to the user 
for interactive/kinetic analysis as it pertains to his or her 
specific circumstances: 
rate of savings; 

25 

style/objective of investment; 

investment risk or comfort; 

retirement income expectations. 

Note also, that in a preferred embodiment, confidence is 
30 used as both an input the user can specify as a desired level, 
as well as a computed output. 

Now referring to FIG. 1M, a schematic block diagram of 
the investment support system ISS of the present invention 
is shown. As can be seen, investment support system ISS 
35 300, in a preferred embodiment, is a computer program 
stored in a computer that is also connected to a display 
terminal 302, a cLient profile database 318, a series of virtual 
investment advisors 306, 308, 310, and a virtual investment 
advisor database 312. Similarly, the computer in which 
40 investment support system ISS 300 is executing is also in 
communication with another computer 320, over telecom- 
munications network 322 in a preferred embodiment. As 
will be apparent to those skilled in the art, investment 
support system ISS 300 could also communicate with dis- 
45 play terminal 302 over the Internet, as well. This configu- 
ration is shown in FIG. IN, where investment support 
system ISS 300 is connected over telecommunications net- 
work 322 to display terminal 302, as well as to remote 
computer 320. 

50 In a preferred embodiment, in FIG. In, remote computer 
320 might be located at the site of a brokerage firm autho- 
rized to accept and execute securities transactions for the 
users of the present invention. As can be seen, computer 320 
might be located at a brokerage and in communications with 

55 various stock exchange computers 324, 326 and 328, to 
effect such transactions. As will be apparent to those skilled 
in the art, there are a number of ways that trades can be 
transmitted electronically for execution in a securities or 
commodities or other exchange. 

60 Turning now to FIG. 14 a different preferred embodiment 
of the confidence indicator of the present invention is shown. 
In FIG. 14 an interactive text, color graphic and sound 
window 15 is shown. As indicated in the text box 15a, a user 
may click on buttons 16 highlighted in a specific color, such 

65 as yellow in the example shown, to obtain more text, or if 
desired, to hear an aural presentation of the concepts. In a 
preferred embodiment, audio scripts are accompanied by an 
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animation of the screen displays), that point out the controls 
of the present invention or highlight them as they are 
discussed, and show the movable control elements in 
motion. Again, this helps the user sec, hear, and feel how to 
use them in a way that is much more immediate and clear 5 
than written help text or a manual of instructions. Usually, 
the user will naturally tend to use the interface controls of 
the present invention that are most suited to his or her 
learning style. 

Using information supplied by a user in a profiling 10 
process (described below), the present invention displays, in 
the example shown in FIG. \d } the results of a planned 
portfolio of investments based on the user's anticipated 
contributions. This can be shown in many more ways than 
those illustrated herein. For example, returns at different 15 
confidence levels could be shown, probable interim loss, 
volatility, sensitivity to interest rates, country, industrial 
sector economic performance, etc., could all be shown, as 
well as a number of other factors without deviating from the 
spirit of the present invention. 20 

As shown in FIG. Id at button 16-1, the user in this 
example desires to have $138,312 USD in savings by the 
year 2021. Button 16-2 of FIG. Id allows the user to enter 
a number in box 19, or, if desired, move slider 18 to indicate 
the amount of money the user wishes to save each year in a 25 
tax-deferred investment account such as a US 401(k) 
account. 

In a preferred embodiment, the present invention calcu- 
lates the confidence level that the user can associate with 
meeting the specified goals with that level of annual invest- 30 
ment. As shown or described at button 16-3, the present 
invention indicates that the user will need to earn a 15.6% 
average annual return to meet the stated goal. As shown in 
FIG. Id, button 16-4 shows a confidence level expressed as 
a percentage, in box 196 and as a bar graph 20 that the user 35 
will achieve the stated goal with the stated annual invest- 
ment. In this example, the present invention calculates that 
the likelihood of meeting the goal is at the 53% level, or 
roughly one chance in two that the goal will not be met. Bar 
graph 20 also shows this pictorially, with the likelihood 40 
expressed in a red color (indicating an undesirable risk 
level), and with text indicators such as the tag line "50% — 
risky, save more now or later." 

Conversely, in FIG. \e s confidence levels for a better 
strategy are shown. For the same savings goal, if the user 45 
invests $2124 USD annually in the 401(k) plan, the system 
shows at text box 196 and bar graph 20 that there is a 92% 
chance that the goal will be reached, and in the text at button 
19c, the average return needed to meet the goal is 7.30%. In 
a preferred embodiment, other performance statistics can 50 
also be shown, such as maximum interim loss, also known 
as "drawdown" calculated to a confidence level. 

In calculating the confidence level for a given strategy, the 
present invention uses any of several approaches. When a 
desired confidence level is known, and the risk factors occur 55 
in a probabilistic distribution, as shown for median life 
expectancy in graph A of FIG. 9, the present invention 
selects the percentile in the distribution shown in graph B of 
FIG. 9 that will be more likely to yield that result for each 
curve. For example, if life expectancy is a factor, and the 60 
user wants to be 95% sure that funds will be available for his 
or her retirement, there are two ways the present invention 
can analyze results to achieve the desired confidence level. 
First, the 95th percentile of life expectancy could be 
selected, instead of the median or 50th percentile. 65 

Alternatively, the probability of living to a certain age is 
calculated using known procedures from mortality tables. 



Next, this can be combined with the expectations of return 
to calculate the probability that a given amount of money 
invested in a portfolio would yield the desired funds. 

In a preferred embodiment, the present invention first 
ascertains the degree of confidence the user would like for 
his or her plan, regarding life expectancy and investment 
performance, either separately or together. This could be 
expressed not only as a percent, but in odds, or other 
subjective or metaphorical measures, such as "give me 
5-Star plan" etc., which the present invention transforms 
into a numeric value. In one preferred embodiment, life 
expectancy is computed from mortality tables. 

For any population for which frequency distributions are 
available, the present invention can calculate the ranks or 
percentiles from which to calculate confidence. As is known 
in the art, for normal distributions (also known as Gaussian 
or bell-shaped curves) a set of analytic approaches are 
available such as the formula given below. For other distri- 
butions that do not have Gaussian properties, numerical 
methods known in the art can be used. 

As is also known in the art, for systems that work through 
time, such as the stock market, cumulative variance, or 
variance over time is inversely proportional to the square 
root of time. Thus, if the mean annual return and standard 
deviation of annual returns is known, the standard deviation 
of five year returns is: 

stddev (5 year)«stddev(l year)*5/sqrt(5) 

but the average annual return over five years is the same as 
the average annual return (by definition.) 

In a preferred embodiment, once the present system has 
an input parameter such as a user's life expectancy estimate 
based on mortality tables and the user's present age, the 
present invention has a planning horizon. The end point of 
the user's time horizon for this example would be set either 
at retirement age or at a point between retirement and life 
expectancy. 

Next, the present invention iteratively searches for the rate 
of return that best satisfies the equation: 

goal_amt = start _amt * ( 1 +■ rate) A years + 

annual jaddition * ((1 + rate)* years - 1) /rate) 



where start_amt is present value, goal_amt is future value, 
annual addition is payment and rate is a decimal rate of 
return, to use terms familiar to those who work with finan- 
cial or compound interest calculations. 

The portfolio mix that has the minimum standard devia- 
tion (and hence the lowest risk) can be found iteratively by 
this formula: 

nStdDeviations-(rate-mean_return(portfolio))/ 
(stddev(portfolio)*years/sqrt (years)) 

To find the portfolio mix with the highest confidence that the 
required rate of return can be achieved, the present invention 
looks for the portfolio whose risk and return characteristics 
(that is, whose standard deviation and mean return) show the 
highest probability of achieving or exceeding the target rate 
of return. 

The graph in FIG. 8 can help to illustrate this by showing 
the relation of this normal cumulative function to the famil- 
iar "bell curve" or Gaussian distribution. As can be seen in 
FIG. 8, the normal distribution or bell curve, is shown in red 
along the right axis, with the cumulative normal distribution 
shown in blue along the left axis. This formula is an 
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integration from minus infinity to x of the normal distribu- 
tion about the mean p with standard deviation o. In this 
example of FIG. 8, the mean is 0 and the standard deviation 
is 1. The graph of FIG. 8 shows, for example, that the 
probability of a result of 0 is about twice that of a result of 
1 (or -1), and about 4 times the probability of 2 or (-2) 
occurring. The cumulative normal distribution curve shows 
that 10% (0.1) of the samples probably lie below -1.7, while 
50% lie below 0 (the mean and median) and two-thirds lie 
below 0.5, with nearly 100% lying below 2.5. 

The portfolio with the highest probability of meeting or 
exceeding the target is the portfolio where the target rate is 
the minimum number of standard deviations below that 
portfolio's mean return. This may appear backwards, but as 
can be seen by looking at FIG. 8, assume portfolio 1 has a 
mean return of 15% per year and a standard deviation of 
30%. Portfolio 2 has a mean return of 12% and standard 
deviation of 5%. If the target rate is 10%, it is 0.17 
deviations below mean ((10-15)/30) of portfolio 1, or -0.17 
but is (10-12)/5=0.4 standard deviations from the mean of 20 
portfolio 2. Now looking at the cumulative normal distri- 
bution curve in FIG. 8, the cumulative probability of falling 
below -0.17 standard deviations (see -0.17 on the x axis) is 
almost 50%. 

Still in FIG. 8, for the second portfolio, -0.4 standard 
deviations, the value of the blue curve, is less, about 0.35, 
indicating that there is about a 35% chance of the actual rate 
of return falling below the target, and a 65% chance of being 
above. To the naive investor, the higher average of portfolio 
1 might be more attractive, — indeed, it could pay off quite 
handsomely — but portfolio 2 has a higher probability of 
meeting or exceeding the target, and thus provides more 
confidence (about 60% versus 50%) that portfolio 2 will 
make the user's investment work successfully. While this 
example using FIG. 8 is reasonably clear to one familiar 
with probability and statistics, this is the kind of complexity 
that an ordinary investor is not likely to understand intu- 
itively. 

Consequently, as mentioned above, color mapping is used 
to show these confidence levels in a way that makes the 
results much easier to understand. The color mapping is 
arbitrary, as it is intended to use an additional channel of 
information, namely, cultural norms for color meaning, to 
summarize the % confidence numbers. In an alternative 
embodiment of the present invention, confidence levels from 
100% to 50% could be shown as gradually moving from full 
green to full red, going through yellow, with confidence 
levels from 50% to 05 going from full red to full black. In 
an RGB (red, green, blue) color system, colors might be 
computed as: 

Color(confidence) = if confidence >50%, 

then 

c«(confidence-75)*4 {c ranges from -100 to +100} 
color.percent_red-maximum(-c,0) 
color.percent__green«maximum(c,0) 
color.percent_blue=0 
else 

c=confidencc*2 {c ranges from 0 to 100} 
color.percent__red=c 
color.percent_green=0 
color.percent„blue«0 
Variations of this color mapping are used throughout the 
system of a preferred embodiment. 

In the example of retirement planning for a life 
expectancy, as described above, the investment confidence 
level for the recommended portfolio is measured as standard 



deviations from the 
normal function: 



14 

mean according to the cumulative 



fix, /i. <r) = 



V2* 



35 



where x is the value, p is the mean, a (or sigma) is the 
standard deviation, e is the base of natural logarithms, it is 
the ratio of the circumference of a circle to its diameter. This 
formula sums the probability of an event or sample occur- 
ring at x or below. 

As will be apparent to those skilled in the art, if the 
distribution being investigated is not Gaussian, or one for 
15 which similar mathematical techniques are known, the 
present invention would find the portfolio or choice with the 
maximum percentile rank. 

While a preferred embodiment of the present invention 
uses confidence indicator interactive color display 02 to 
interactively show the results of various investment 
strategies, as will be apparent to those skilled in the art, the 
same indicators can be used for other industries where the 
parameters vary in two dimensions similar to the investment 
risks shown here. 

Turning now to FIG. If an interactive investment allo- 
cator of the present invention is shown. Here window 30 
shows a bar chart 32, with coin symbols 33, apportioned into 
various stacks 46. As seen in FIG. If a series of gauges are 
positioned beneath various texts, indicating for example at 
gauge 34 for Treasury bills, the historical mean return of that 
investment. Treasury bills, for example show a historical 
mean return of 4%, the black line on the meter and plus or 
minus 2 standard deviations from the mean, as indicated by 
the red area of the meter. As seen here, the stack of coins 46 
allocated to gauge 34 for Treasury bills is nearly 60% of the 
total portfolio. Graph 50 shows in two colors, the results of 
the allocations indicated in FIG. 1/. In this example, most of 
the coins are allocated to investments with low risk of capital 
loss but with a likelihood of lower return than higher risk 
investments. 

Now turning to FIG. lg, a different representation is 
shown. Here, the user has simply moved one or more of the 
"coins" 33 to stacks for higher yield investments. In this 
case, 60% of the allocation is to small stocks as indicated by 
gauge 44. Concomitant with the change in allocation the 
present invention displays the probable consequences of any 
change as changes in graph 50. 

In a preferred embodiment of the present invention, the 
investment allocator, as part of the whole investment support 
system can show current allocations, show recommended 
allocations, and let the user control the allocations by 
manipulating the stacks of coins (by moving one or more of 
the coins from one stack to another, for example). Since the 
present invention interactively displays the probable conse- 
quences of any change instigated by the user, it also helps 
the user understand and learn, interactively, about the effect 
of allocations on risk and return. As will be apparent to those 
skilled in the art, the investment allocator could use symbols 
other than coins for manipulation of other types of math- 
ematical functions in other applications of the present inven- 
tion. 

Referring now to FIGS. 6a through 6e, portions of the 
user profiler of the present invention are shown. In FIGS. 6a 
through 6ethe profiling is for a simple retirement planner. In 
the screen display of FIG. 6a, the user is asked for age, 
income and retirement age data. In FIG. 6b, the user is asked 
to specify (and also provided with some educational 
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information) his or her goals for retirement income. FIG. 6c 
shows the 2d slider control of the present invention, 
described above, that allows the user to specify his or her 
contributions to the plan. FIG. 6d of the profiler of a 
preferred embodiment asks the user to specify a confidence 
level he or she desires for the plan, while also providing 
some background on the results of different levels. Similarly, 
in FIG. 6e, the user is asked how confident he or she wishes 
to be that the income for retirement will not run out during 
the user's life expectancy. Again, FIG. 6e also includes more 
informational material to help the user understand the impli- 
cations of the choices. 

In FIGS. la through 7c, the results of an optimizer feature 
of the present invention are shown. In a preferred 
embodiment, the present invention's virtual investment 
advisors make use of existing analytical tools, such as 
modern portfolio theory, efficient portfolios, linear regres- 
sion analysis, etc., to screen securities for potential inclusion 
in a portfolio. FIG. la, for example, shows that for a 
portfolio of 40% government bond funds and 60% growth & 
income funds, for this user's goals and needs (income, 
needs, savings, other sources, life expectancy, etc.) the 
probable retirement income would be as shown by the blue 
bar. The smaller graph in FIG. la shows expected return of 
the "efficient portfolios" constructed according to modern 
portfolio theory (those combinations of the seven investment 
classes that have maximum return for a given volatility risk). 
Return is shown on the y axis, portfolio number on x axis, 
with the median, 70% confidence (70% chance of meeting 
or exceeding indicated return) over 3 year time horizon. In 
the smaller chart of FIG. la, the vertical Gold line indicates 
the 40/60 mixture portfolio. FIG. 7c shows a 20 year time 
horizon. Note that for the same portfolio, the 70 and 90% 
confidence curves have moved up, verifying the notion that 
over a long period you can reasonably take more risk with 
investments. Note that the median does not change with 
horizon. 

FIG. lb shows 20 years, but the optimizer of a virtual 
investment advisor of the present invention has found the 
portfolio with the optimum 90% confidence. Note that in a 
preferred embodiment, the confidence -based optimizer will 
find different portfolios at three years based on confidence 
level required (each confidence level's maximum point may 
correspond to a different portfolio). 

Now turning to FIG. lh there are shown, in exploded 
detail, the kind of indications shown on a smaller scale in 
chart 50 from FIG. Ig. In FIG. lh, data from a user profile 
is shown, in part, in overview window 60, indicating the 
amount of money in savings today at box 66, the starting age 
of the user at box 68, the yearly savings he or she plans to 
invest at box 70, the accumulated rate of return desired at 
box 72, the planned retirement age at box 74. As indicated 
in this chart, based on the data supplied by the user there 
would be retirement savings as shown in box 76. If plan 
withdrawals are as shown at box 82, the retirement rate of 
return for the savings would be as shown in box 84. Given 
the data specified by this user, it can be seen at box 86 that 
there would be no funds left for heirs, and that the funds for 
the retiree would be exhausted at the age shown in box 88. 
These results are shown graphically in the darker shaded 
area 62, representing contributions and withdrawals only, 
and the lighter shaded area 64, representing accumulated 
savings with interest. 

The same overview window 60 is shown with different 
results in FIG. li. 

Turning now to FIG. lj, a graphic depiction of portfolio 
returns showing absolute returns, and comparisons to bench- 
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marks is shown. In a preferred embodiment, the user is able 
to see how his or her recommended (or actual) portfolio 
compares to others. In a preferred embodiment, benchmarks 
are chosen to be appropriate comparisons for the user's 

5 portfolio, where appropriateness means similar risk. For 
example, if the portfolios consist of large US Stocks, the 
Standard and Poors (S&P) 500 Index is a good benchmark. 
For worldwide stocks, the S&P 500 might be interesting as 
a benchmark, but the EAFE index (the Morgan Stanley 

10 Europe Americas Far East index) is probably better. As will 
be apparent to those skilled in the art, there are techniques 
for risk-adjusting performance to make such comparisons 
more valid. 

The benchmarks shown in FIG. lj are constructed as 
15 follows, in a preferred embodiment. Given a time series of 
values for the portfolio P[], and values for the benchmark 
B[], where x is time) the start of hypothetically buying the 
portfolio or benchmark/index) and y is the holding period, 
then the present invention calculates: 

20 

pointCx^VcolorPunctioii^lx+yMxL B [*~yMx] 

as long as x+y is less than the maximum time for which you 
have data. 

The colorFunction of FIG. lj is arbitrary and can be 

25 continuous or discrete. The examples shown in FIG. lj are 
discrete and labelled in the legend. To illustrate another 
example of benchmarking according to the method and 
apparatus of the present invention, one could take the ratio 
of the portfolio performance i.e, P[x+y]/P[x] which is itself 

30 the ratio of the ending value to the beginning value, and 
divide by the benchmark performance of the same period. If 
the portfolio is greater, the point is colored green, if less, the 
point is colored red. Thus, all combinations of starting time 
and holding period where the portfolio underperformed 

35 would be red, and the user is able to quickly see the gross 
performance, and more specifically, the time periods or 
holding periods that were unusually good or bad. 

As will be apparent to those skilled in the art, the inputs 
to the color function used in FIG. lj could be any series of 

40 numbers in any industry one wants to compare. For 
example, x could be flight takeoff time, and y could be flight 
duration, and the color function could be the given satisfac- 
tion of passengers measured against a benchmark of the 
attitudes of people at that time who are not on an airplane. 

45 From such a comparison, airline management could see if 
there are times and flight durations that should be avoided or 
encouraged because of the effect on passenger satisfaction, 
or whether some service should be performed during flight 
to improve satisfaction. 

50 Now turning to FIG. 3, a flow diagram of the overall logic 
of the interactive two-dimensional color confidence indica- 
tor 02 of the present invention. At step 100, a pointer event 
such as a mouse click or a keystroke occurs, (say within 
combined risk window 04 of FIG. la) and is interpreted by 

55 the present invention. Next, at step 110, the results to display 
are calculated by evaluating the formula: 

v-f(x,y) 

60 where v is the color or pattern to be displayed surrounding 
the position indicator. As mention, the color function is 
arbitrary, in that any colors that have positive and negative 
associations in prevailing cultural norms can be selected. In 
a preferred embodiment, the present invention uses the 
65 f( x >y) roughly as follows: 

x is the time horizon, and y is investment volatility (risk) 
undertaken in a portfolio; 
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f(x,y) is the confidence that a portfolio with such risk will If there is a match however, the present invention at step 

meet a goal by time horizon x, with confidence being 415 selects the tokens on either the stack or the "being 

calculated as discussed above. The confidence is then moved" state and returns at step 425. At step 510, the 

mapped to the colors to show the user the result without invention continues handling the event, by checking at step 

requiring the user to understand and interpret risk/ 5 515 t0 see if any were selected. If either a stack or a "being 

confidence concepts and percentages^ mQved „ had been sdected the tem> a( st 510 

For example, to convert 0-100% confidence to a red- f„n ' ,u ™ * rt 

green spectrum in an RGB color system as found on most moves lhe *; le * ed or coins foUowing the pointer to 

computers, the present invention calculates as follows: an area Wlthm the confines of the dls P la y area '* dlcated b V 

confidence=f(x,y) the pointer, and returns at step 525. To complete the event, 

c=confidence*2 (now ranges from 0 to 200) 30 at step 430, the system checks, at step 440 to see if any had 

color.percent_red-maximum(100c,0) been selected. If they have, they are associated to a stack and 

color.percent__green«maximum(c,0) if a match is found at step 460, the tokens, at step 500 are 

color.percent_blue=0. dropped onto the target stack. In this latter instance, a match 

This device can indicate results other than confidence, mea ns, roughly that the coordinates of the block of tokens 

such as the probable maximum amount that a portfolio could b - moved co onds t0 a stack> then the block 

fall over any interim period during the time horizon, lnis u . ,„ * \ t 1 tU #1 u-i 

. " z_ ,, t « 1 1 » • r r dropped onto the stack, and those tokens now belong to 

might be called "drawdown in some areas ot finance or « , ¥ * , . . • . i_ r a *u 

„ . * ti^- t that stack. If no match within tolerance can be round, the 

"maximum adverse equity excursion. Using modern port- luai oio "»» " t . . / 

folio techniques of analysis through mean return and vari- token block may be returned to the starting point, or left at 

ance of return, the present invention can calculate the 20 the last position in the "being moved" state, 

drawdown for a portfolio to a given level of confidence. For Now referring to FIG. Ik, it can be seen that in a preferred 

example, to estimate the worst probable loss of portfolio embodiment, the present invention selects from one or more 

value (from a high value to the lowest value subsequent) yirtual investment advisors to provide portfolio analysis and 

over any time period within the time horizon the present recommendatiGns to a ^ & done at slep 145 of FIG. 

invention would first find the number of standard deviations 25 . . .„ , ™-*„ *\„„ t :^ 

represented by that confidence level. To estimate the worst ^hcic the invention specifies the security selection and 

probable loss with 95% confidence (that is, only a 5% trading algorithms to be used. As will be apparent to those 

chance that the actual worst loss will be greater than the skilled in the art, there are a number of known financial 

estimate), the present invention could use the cumulative analysis techniques that can be used to structure recommen- 

normal distribution function shown in FIG. 8 and described dations. From techniques such as linear regression tools, 

above to see that 5% is roughly -2 standard deviations. efficient portfolio analysis, neural networks analysis, and so 

Next, following this same example, the present invention on, a virtual investment advisor (VIA) can be established to 

would iterate over the years variable and find the maximum recommend a portfolio. Once such a portfolio has been 

value for the function recommended, a preferred embodiment of the present inven- 
tion can optionally simulate its performance using historical 
35 market data, or protect its performance based on historical 

return = (1 + mean return)* years + 

averages. 

(-2{*stanAard_deviation)*yearslsqrtlyears). j Q a pre f erred embodiment, a VIA performs two main 

processes or activities: security selection and trading . It is 

r-rn , , 4l . 1 . . fm „ f u™ An possible for a VIA to have only security selection, leaving 

The estimated worst loss is l-minimum_return, where 40 f ' J A t . _ ° 

i . j i j . 4 . ■ . , the connection of security selection to trades up to the user. 

return, mean__return, and standard_deviation are decimal . / . * „ a 

\ rc i <cr^nn<\ a- „ r ;n u« „ tn Security selection involves screening, ranking, or some 

percents. (For example, 6%-0.06). As will be apparent to 3 . . r - & ' . . . ^ ,. 

lu i -ii j • ,l *1 lu *i *u u *a other processing to determine a list of securities suitable for 

those skilled in the art, the worst loss can thus be converted F „ ? . . . . 

. , ' - | , j f nrw i „ \ ^ the user. Suitability is determined using the user profile. For 

to colors, such as green for no loss to red for 90% loss) and J u , . - , ^ f rt „ ot „^ e » 

, j • i . . j- ■ i 1-j r *u * ^ example, a profile obi ective of value-style common stocks 

displayed with the two-dimensional slider of the present 45 \ *\ 4 J , , J ... , t . rt ,. 

. F , * i *u -.u • a could be implemented by screening a securities database for 

mvention as the user controls the years with the x axis and , ■ L i • / /D/r?\ 

%u / stock value criteria such as low price/earnings (P/E) ratio 

standard deviation with the y axis. , , , . „. . r . . . & \. 

n , ~ # rT ^ a *u * * au iu M » and high dividend yield. Similarly, a time horizon (time until 

Referring now to FIG. 4, the steps executed by the present 6 J . ,- 7 * . . . , v . . r 

. f . . * ii » ■ « the purpose of the mvestment changes) that is short implies 

invention to manage the investment allocator in a preferred ■ F j * , • t • . * r *i 

. . f * , , j ri . * 4 - „ the need for low risk investments to preserve capital, 

embodiment are shown. At step 400, the present invention 50 r r 

responds to a pointer drag begin event, transmitted to it by A wide variety of trading management strategies are also 

the operating system. At step 405, the present invention possible. For example, an alternative preferred embodiment 

associates coordinates with one or more tokens or coins in trading management strategy might compare the existing 

a stack or a block of coins left in a "being moved" state from portfolio holdings and their selection rankings against the 

a previous operation. Decision block 410 checks to see if 55 rankings in the universe of securities not currently held in 

there is a match to and if there is none, the gesture is ignored this user's portfolio, with the resulting recommendation 

at step 420. A match means that the x,y coordinates of the being to sell current holdings with lower ranks and buy 

event are inside (or within some tolerance) of the area securities with the highest ranks. As will be apparent to those 

occupied by a block of one or more tokens. Since the present skilled in the art, an obvious refinement, among many, 

invention uses vertical stacks, tokens will be selected if they 60 would be to consider trading costs so as to limit the amount 

individually have coordinates at or above the pointer. If a of trading. 

block of previously selected tokens in the being moved state Referring now to FIGS. 11a through lie, additional 

are matched, then that block is selected. If a block is being interactive educational features of the present invention are 

moved, the present invention will ignore attempts to select shown. FIG. 11a allows the user to see a summary display 

tokens on a stack, so that only one set or block can be moved 65 of US historical stock market performance for all one-year 

at a time. For other applications, this may not be a necessary time periods, indicating a best performing year, a worst 

restriction. performing year and an average performing year. By using 
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the indicator arrow or entering a number, the user can color.percent„green-maximum(c,0) 

display holding periods of different lengths, such as FIG. color.percent_blue=0 

lib, which shows the same data but for a holding period of e is e 

5 years, and FIG. 11c, which shows 25 years. Another c=confidence*2 {c ranges from 0 to 100} 

feature of the present invention is shown in FIG. 114 in 5 color.percent__red-c 

which the user can see the individual tracks of all holding color.percent_„green-0 

periods during the history. FIG. lie allows the user to color.percent„blue-0 
superimpose on the charts of FIG. 114 any particular year 

or statistic he or she would like to compare to the cluster ' 4 ^ melhod of daim ^ wherein ^ slep of iteratively 

c , • ■ * i 10 generating the results in a continual manner so that imme- 

In a preferred embodiment, the present invention is imple- diate feedback fe di la d in res e to movem ents of said 

mented in Java for Java-capable browsers and computer mteractive user ated mnM comprises the sle p 

systems but as will be apparent to those skilled in the art, it Qf usi &aid interactive user ted control as ^ input 

could also be implemented in any of a number of Program- ef and ^ { ^ } 

ming languages such as C, C ++ , assembler ADA, Pascal, 15 comprising the step of 

and so on. In a preferred embodiment, Microsoft s : . . ' , , , % A . «. 

ACCESS™ database software is used to store client profiles ™ n 6 mteracttve user operated control confidence md.- 

,. . . i_ . c cator to select a result that will meet or exceed a threshold 
on electronic storage media, such as disks, but any or a 

number of database management programs commercially va , , r , ■ r , c 

available could also be used, as could flat files. In the same 20 «• rhe method of claim 5, further comprising the step of 

manner, while databases or flat files on disk are used in a ™ n g ™* interactive user operated control confidence indi- 

preferred embodiment to store user profiles and similar data, cator t0 mana S e for a result less ^ n a threshold value - £ 

it will be apparent to those skilled in the art that such data The method of claim 5, further comprising the step of 

could also be stored in computer memory or be accessible to using said interactive user operated control confidence lndi- 

one computer over a network or over the Internet. Similarly, 25 cator to manage for a desired result over a specified time 

while a preferred embodiment uses software programs to period. 

implement the invention, those skilled in the art know that 8. The method of claim 5, further comprising the step of 

some or all of the present invention could also be imple- using said interactive user operated control confidence indi- 

mented in firmware or circuitry without deviating from the cator to manage for a result based on life expectancy, 

spirit of the present invention. 30 9. The method of claim 1, further comprising the step of 

We claim: using graphical user interface elements to represent confi- 

1. A computer implemented method for interactively dence levels as part of the interactive user operated control, 
manipulating probabilistic distributions, comprising the 10. The method of claim 9, further comprising the step of 
steps of: associating a first graphical user interface element to repre- 

collecting a user profile with stated goals relative to data 35 sent a desired confidence level. 

about which probabilistic distributions exist; 11. The method of claim 9, further comprising the step of 

simulating the future performance of the selected data associating a second graphical user interface element to 

with historical data; represent the actual confidence level of a specified result, 

calculating the likelihood of meeting the stated goals 12. The method of claim 9, further comprising the step of 

using the probabilistic distributions in response to 40 associating a color with a graphical interface element to 

movements of an interactive user operated control; and represent subjective comfort levels, 

iteratively generating the results to the user as a confi- 13. The method of claim 9, further comprising the step of 

dence level indicator. computing and displaying the confidence indicators interac- 

2. The method of claim 1, wherein the step of iteratively ^ lively in real time as the user manipulates the data, 
generating the results in a continual manner further com- 45 14 A comp uter implemented system for interactively 
prises the step of computing the confidence level according man j pu iating probabilistic distributions, comprising: 

to the following formula: . , 

an input device for collecting a user profile with stated 

)2 goals relative to data about which probabilistic distri- 

fix.fi.ir\= — 1 ««rl*^H 50 butions exist; 

V2*jr*cr a com p U ter program for simulating the future perfor- 
mance of the selected data with historical data; 
a second computer program for calculating the likelihood 

3. The method of claim 1, wherein the step of iteratively sj of meeting the stated goals using the probabilistic 
generating the results in a continual manner further com- distributions in response to movements of an interac- 
prises the step of computing color displays according to the tive user operated control; and 

following coded instructions: a display for iteratively generating the results in a con- 

Color(confidence)=if confidence>50%, tinual manner so that immediate feedback is displayed 

then 60 to the user as a confidence level indicator. 
c=(confidence-75)*4 {c ranges from -100 to +100} 

color.percent_red«maximum(-c,0) ***** 
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I DEPR: 

I As FIG. Ik illustrates, the creation of a new virtual investment advisor can 
occur independently of the other actions of the present invention. In one 
preferred embodiment once one or more virtual investment advisors exist, Ihey 
can be matched, beginning at step 130 of FIG. Ik to a particular client, thus a 
client may have several virtual investment advisors. In an alternative 

j preferred embodiment, a complete sub system using just one virtual investment 

I advisor might be used, such as a retirement planning system for recommending 

j allocations of mutual fluids or similar investments. 
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ABSTRACT 



A computer implemented expert securities portfolio invest- 
ment management system which operates as Registered 
Investment Advisor, The system automatically defines per- 
sonal customer objectives, designs individualized invest- 
ment portfolios, adjusts portfolios for economic 
environment, researches and selects specific securities, 
evaluates and determines the proper time to buy and sell 
customer securities, generates orders to buy and sell cus- 
tomer securities, updates customer account information and 
provides tax and performance reports. Research data and 
personal account information are updated on a timely, peri- 
odic basis. 

23 Claims, 7 Drawing Sheets 
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S.E.C. REGISTERED INDIVIDUAL in every portfolio permits rapid and unbiased response to 

ACCOUNT INVESTMENT ADVISOR EXPERT portfolio or environmental conditions. Buy and sell deci- 

SYSTEM sions are based upon methodologies which are verifiable and 

prudent for fiduciaries. 

This application is a continuation of application Sen No. 5 The present invention further relates to providing an 

08/229,469 filed Apr. 18, 1994 now abandoned. expert investment management system for novice investors 

A portion of the disclosure of this patent document and professional financial advisors. Individuals with little 

contains material which is subject to copyright protection. prior background in investment or computer systems can 

The copyright owner has no objection to the facsimile easily use this invention to outperform most professional 

reproduction by anyone of the patent documentation or the 10 human investment managers. This powerful tool enables 

patent disclosure, as it appears in the Patent and Trademark untrained individuals to manage their portfolio with superior 

Office file or records, but otherwise reserves all copyright expertise, integrity and single minded devotion to achieving 

rights whatsoever. their personal objectives, and avoids the need for investors 

to interact with a salesperson. 

HELD OF THE INVENTION 15 ^ pre sent invention further relates to providing a com- 

The present invention relates to investment management Pensive accounting of financial information including 

systems, and more particularly, to an improved automated performance, transactions, capital gains and losses, 

investment management system for investing and managing dividends, interest, etc. 

securities portfolios of private individuals, qualified retire- The present invention is embodied in an improved auto- 

ment plans or organizations with portfolios. mated investment system which operates as a Registered 

Investment Advisor to individually manage customer 

BACKGROUND OF THE INVENTION accounts. The investment system includes a data processing 

system, the base station, which performs asset allocation by 

Consumers of financial products and services are faced distributing portfolio assets throughout a variety of different 

with a maze of proprietary financial products. Individuals 25 types of mvestment securities. The base station further 

providing investment advice to "small" investors typically performs (1) economic analysis by processing various eco- 

have little training in investment analysis. The field of nomic indicators which have an impact on the value of 

investment analysis is further complicated by numerous securities, (2) fundamental analysis by processing corporate 

methodologies of determining investment strategies. Several earnings, characteristics of management, quality of financial 

of these methodologies include fundamental analysis which 30 strength and produ ct information, (3) technical analysis by 

is used to evaluate investments on the basis of criteria such identifying patterns of price and volume of securities for 

as, but not limited to industry group, financial strength, purpose of exploiting price trends of securities for financial 

earnings growth rate, sales, quality of management, techni- gain and ^ r isk/ re hirn analysis by processing total returns 

cal analysis, modern portfolio theory, non-linear mathemati- and S y Ste matic risk in a manner known by those skilled in 

cal modeling, etc, 35 me art ^ "modern portfolio theory" to compare the invest- 

Technical analysis seeks to exploit for profit the trends of ment environment to current customer account holdings. All 

price movement. Modern portfolio theory correlates risk and of this analysis may be performed without human interac- 

return from a portfolio of securities to develop "efficient" tion. 

portfolio systems. Non-linear mathematical modeling incor- ^ present invention also allows providers of financial 

porates neural network optimization methodologies to 4 serv ices to individually manage a multitude of separate and 

extract optimal performance from both fundamental and distinct customer accounts for a fraction of the cost of more 

technical data. expensive, less effective human management. Specifically 

Rapidly changing markets demand rapid response and selected securities and instruments such as stocks, corporate 

responsible decision making which results from rigorous ^ and municipal bonds, mutual funds, certificates of deposit, 

analysis. Human financial advisors simply do not have the government securities, money markets, etc. are individually 

time or expertise to devote to the "small" investor. One bought and sold for each account at the proper time and 

alternative available to investors is to purchase mutual price. 

funds, however, the "pooled funds" approach used by Furthermore, according to the present invention, various 

mutual funds does not provide individualized investment 5Q securities and instruments are individually chosen from 

management or consider the customer's whole portfolio. selected populations of securities spanning 294 separate 

Accordingly, the pooled funds approach fails to provide groupings of securities types designated as "asset classes". 

maximum individual returns with minimum risk. jhe data describing these investments and identifying the 

underlying securities are stored in an inventory file resident 

SUMMARY OF THE INVENTION ^ m the £ as * station . 

The present invention operates in a manner totally distinct In addition, another data processing facility referred to as 

from other investment management systems. Each customer the "Hub" distributes refreshed research data to the Base 

portfolio is designed in a separate and distinct fashion; i.e., Stations. Base stations are typically located in the premises 

there are no pooled funds as with mutual funds which "pool" of a financial service provider. Base Stations govern the 

the assets of a number of shareholders. This distinct feature 60 management of customer accounts assigned to the particular 

has been further underscored by the Securities and Exchange Base Station. This architecture of distributed processing 

Commission which has determined that the company permits individualized management of an unlimited number 

employing the technology operates as, and is registered as a of unique customer accounts. 

"Registered Investment Advisor". The unique nature of each The financial service provider determines which popula- 

portfolio permits the holistic approach to individual portfo- 65 tion of research data will be used to support the management 

lio management necessary to minimize systematic risk and model. The research information which is displayed is 

create efficient portfolio design. Daily analysis of every asset determined by the customer account number, therefor dif- 
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ferent customers may be provided with different recommen- management process is data concerning the Economic Envi- 

dations offered by the different financial service providers ronment 100, a security master File 105, an Asset Allocation 

with whom the customer is associated. model 115 and Advantage account assets 125. The output 

Data describing the available and recommended invest- data of ^Expert Account Management process 110 is Buy & 
ments are transmitted by the Base Station to terminals 5 Sell orders 120 which can be executed at execute rccom- 
located on the premises of subscribing customers. Recom- mended orders 130 which in turn interact with the asset 
mended investments may also be forwarded to subscribing allocation model 115 and Advantage accounts assets 125. 
customers via fax modem if the customer so chooses. Each The system hardware configuration for the exemplary 
customer's terminal is able to communicate with the finan- embodiment of the present invention is shown in FIG. 2. The 
cial service provider's Base Station through a standard 10 system hardware configuration includes a central processing 
telecommunications link by using communications soft- unit (CPU) which is hub computer 215. ^Expert hub corn- 
ware. When a customer accesses the base station to view puter 215 distributes timely research data to data process- 
personal account information, electronic mail, personal ing facilities shown as Base Stations 245 which are typically 
investment recommendations, general investment recom- located proximate to the financial service provider. Base 
mendations or perform transactions, a file pertaining to the is Stations 245 perform the data processing steps set forth in 
customer is opened in anticipation of requests to display „ ' . ' „ , TT , , 
specific research and account information and to perform „ Returning to FIG. 2, the Expert Hub computer 215 and 
s ecific transactions Stations 245 could comprise a personal computer 
_ . . ' . capable of accommodating the large number of portfolio 

After viewing recommended transactions, research evaluations, transactions, administrative functions and stor- 

recommendations, personal account information, electronic age 0 f corresponding data which the exemplary embodiment 

maH or performing transactions, the customer may decide of the pre sent invention will typically handle. For example, 

whether to invest, print reports or exit the system. If the an ibm compatible PC with a 486 processor, containing 4 

customer chooses to invest, transactions are entered by the megabytes of random access memory and a 100 megabyte or 

customer and provided to the financial service provider for larger hard drive could be used. Also included in is Base 

processing. If the customer chooses to print reports, the 25 Station administration terminal 220 which is used for system 

reports are stored in a file to be printed when the customer administration of the base station grouping, 

exits the system. When the customer exits the system, a file The base station 245 includes a central processing unit 

transfer protocol transmits information to the customers and I/O ports 235 for interfacing with the central processing 

terminal. for subsequent printing on the customer's printer. un it. The I/O ports 235 provide interface with the base 

Following completion of the file transfer procedure, the 30 station using modems and/or printers. The I/O ports 235 

customer files are closed and communications are termi- allow financial advisor personal computers 200 and log-in 

nated. Upon completion, investment transactions are client personal computer 210 to access the base station 245 

confirmed, and the customer's file is updated through an to enter data, receive data, initiate transactions, and to 

electronic update procedure. otherwise communicate with the operating program and 

BRIEF DESCRIPTION OF DRAWINGS * st ° ra S e files rc * ident ™ B *fJ t!iti ?? 245 ' financia ! 

advisor personal computers 200 and log-in client personal 

The foregoing and other aspects and advantages of the computer 210 may be, for example, terminals which emulate 

invention will be better understood from the following ANSI, VT 100 or VT 102 communications protocol. In 

detailed description of the invention with reference to the addition, these terminals may use Hayes compatible 

drawings, in which: 4° modems and printers to interface with base Station 245 

FIG. 1 is a flow chart of the management process of the through I/O ports 235. lypically, each one of the personal 

present invention; computers 210, 200 includes a CRT monitor and a keyboard, 

FIG. 2 is a flow chart describing the distributed processing and is connected to a printer so that a hard copy of the 

architecture of the hub machine, base station and commu- information displayed on the CRT or processed at the Base 

nication with user terminals; 45 Station 245 can be obtained. 

FIG. 3 is a flow chart which depicts the data used by the FIGS. 1, 3, 4, 7, and 8 describe interrelated data process- 
expert system automatic management feature (which is ing and operational flow paths which typically occur in 
called Expert™ Advantage) to compare existing portfolio practicing the exemplary embodiment of the present inven- 
holdings with recommended portfolio holdings; 50 tion. "^EXPERT ADVANTAGE Account Structure" repre- 

FIG. 4 is a flow chart describing the expert system ™ internal Registered Investment Advisor (hereafter 

automatic management process; " RIA ") operation pertaming to customer information. The 

FIG. 5 is a flow chart describing the timely update of information is reviewed on a daily basis to reflect changes in 

research data supporting the management model of the customer account status including market price and fluctua- 

present invention; 55 tl0n of customer portfolios. 

FIG. 6 is a flow chart depicting the process by which a F u IG ;. 1 sh ™ s [ he five sta ? e P™ess of the exemplary 
customer answers a personal questionnaire thus providing embodiment of the present invention. The five (5) step 
the information by which a personal asset allocation model P roccss inclu ^: « gnomic environment 100 (2) sera- 
is determined, installed and/or by which a customized writ- nt y mastcr file 105 > ( 3 ) ff* allocation model 115 (4) 
ten presentation report is provided to the customer; 60 advantage account assets 125 and (5) buy and sell orders 

FIG. 7 is a flow chart further depicting adjustments to the ' „ . , „ 

asset allocation model Tne first step 1S t0 determme the personal asset allocation 

model 115 which is derived from a look up table according 

DETAILED DESCRIPTION OF THE t 0 customer answers to a questionnaire. The process for 

INVENTION 65 determining the asset allocation model is shown in FIG. 6. 

FIG. 1 is an exemplary overview of the Expert manage- Asset Allocation Model 115 is produced using customer 

ment system. Flowing into the ^Expert Advantage Account answers to questions of the on-line questionnaire 605 



01/09/2002, EAST Version: 1.02.0008 



6,018,722 

5 6 

(shown in FIG. 6). More than 20 questions with a median of asset classes by using a look up table in which weighting 

4 answers each are used to gather information about the values are determined by any qualified source of economic 

client regarding demographics, risk tolerance, investment data from asset allocation model 115, and fundamental 

preferences, investment horizon and other information. analysis information 420. One exemplary source of qualified 

Answers to questions are assigned weights and correlations 5 economic data is Lipper Analytical, a company, which 

between answers which allow segmentation to be performed generates such economic data. The various weights permit a 

to appropriately determine which of 294 separate asset portfolio manager governing the operation of the system to 

classes are most suitable to achieve particular customer readily increase or decrease percentage holdings of equity, 

objectives within a range of portfolio values between one fixed income or short term fixed income assets throughout 

dollar and ten million dollars. For example, a customer may 1Q all portfolios managed by the system. The economic envi- 

indicate that he or she is 35 years old, saving for retirement, ronment 100 is provided to z,900 xpert Advantage 440 

is fiscally conservative, prefers mutual funds as an invest- which is also shown in greater detail in FIG. 7. 

ment vehicle and has $10,000 to invest. The system com- Next, as is shown in FIG. 4 fundamental analysis infor- 

pares these variables to answers on a look-up table to mation 420 is used to determine which specific securities 

determine which level of risk is appropriate to the investor 5 exhibit superior investment characteristics based upon infor- 

and which types of investments are appropriate to the mation from a database containing fundamental analysis 

investor. The look-up table contains a risk gradient ranging information about each population of securities for each 

from one (representing lowest possible risk) to seventy five asset class. A database containing fundamental information 

(representing highest possible risk). may be sorted to determine which companies exemplify the 

Each portfolio is assigned a numerical risk ranking 20 most favorable fundamental characteristics for a particular 

between or including one and seventy five. The numerical investment objective. For example, companies such as 

ranking is identified by summing point values assigned to ValueScreen, Zack's, and Institutional Broker Estimate Sys- 

each answer on the customer questionnaire and correlating tem (IBES) provide such fundamental information. Funda- 

the sum of customer scores to determine its position relative mental characteristics are described in books such as How to 

to the entire range of scores. This approach permits the 25 Buy Stocks by Louis Engle and Brendan Boyd (Bantam), 

customer an extensive number of possible portfolio designs. The Intelligent Investor by Benjamin Graham (Harper & 

This breadth of diversity permits unusual depth of precision Rowe) or One Up on Wall Street (Penguin) and Beating the 

for asset allocation model design and is the beginning of the Street (Simon and Schuster), both by Peter Lynch, each of 

individualized management process. This design allows the which is incorporated herein by reference for their teachings 

exemplary embodiment of the present invention to operate 30 on fundamental analysis and fundamental characteristics, 

as a RIA as determined by the Securities and Exchange Fundamental analysis derives investment decisions from 

Commission. the study of numerous forms of information about a com- 

As is shown in FIG. 6, customer answers to the question- pany including, but not limited to, earnings per share, 

naire provided at step 610 are stored and a temporary financial strength, sales, book value, dividend growth rate, 

customized asset allocation model 615 is created and dis- 35 etc. An example of a fundamental indicator is financial 

played on a screen for approval by customer. Following such strength in which a stock or bond is rated A+, A, A-, B+, B, 

approval asset allocation model 615 is stored in a file linked B-, C+or Cj_. 

to the customer's asset allocation model 115. The file may be Next, those securities which are selected for each asset 

used to govern the management process and/or to generate class on the basis of fundamental analysis information 420, 

a customized presentation report 620. The presentation 40 are analyzed using statistical technical analysis 425. Each 

report 620 is then provided to the customer and a summary day, or at such time interval determined by Base Station 

of presentation report 620 is maintained by the financial owner or in "real time", prices are updated on the base 

advisor in a customer file to serve as a compliance tool by station 425 to reflect the most recent price and volume of 

verifying answers to customer questionnaire as selected and securities, thus providing the raw data necessary to perform 

approved by customer. Also stored in the asset allocation 45 statistical technical analysis, "Real time" is defined as the 

model is risk rating 370, account value 375, recommended speed at which transactions are reported via electronic 

asset type 380 and recommended asset amount 385 (shown pricing media direct from the securities exchanges. How to 

in FIG. 3). perform Technical statistical analysis is described in The 

In addition, as shown in FIG. 3, data for client general and Encyclopedia of Technical Market Indicators by Robert W. 

personal information 305 and advantage account assets 50 Colby and Thomas A. Meyers (Business One Irwin), which 

information 310 are also stored for each customer. General is incorporated herein by reference for its teachings on 

and personal information 302 includes customer name 320, performing technical analysis. Each security analyzed at this 

address 325, telephone number 330, fax telephone number step is classified in one of five trading zones: (1) buy, (2) 

335, taxpayer identification number 340, account number buy/hold, (3) hold, (4) sell/hold and (5) sell. 

345, account type 350. Account assets information 310 is a 55 Technical analysis derives investment decisions from the 

customers portfolio information which includes asset types study of, for example, price and volume information. 

355, asset identification or cusip numbers 360, and asset Numerous derivative analyses are possible including, for 

value 365. example, advance/decline ratio, commodity channel index, 

Next, as is shown in FIG. 4, the economic environment cumulative volume index, Federal funds — prime rate spread 

100 is determined by an independent source of economic 60 index, McClellan oscillator, parabolic time/price system, 

data such as that provided by the National Association of relative strength index, stochastic, and TICK index. Many 

Business Economists 400 and categorized into one of six technical indicators are derived from information regarding 

different economic environment scenarios 405 which char- quantity of securities traded during a particular time period 

acterizes today's economy. The economic environments and price at which the securities traded. An example of a 

currently include: rapid growth high inflation, stable growth 65 technical indicator is the relative strength index which is 

modest inflation, slow recovery, classic cycle, recession, and expressed mathematically as RSI-100-(100/(1+RS)) where 

depression. Each scenario attributes different weights to RS is the ratio of the exponentially smoothed moving 
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average of n-period gains divided by the absolute value of 
the exponentially smoothed moving average of n-period 
losses. 

Those securities which arc classified as being in the buy 
zone are further tested using risk return analysis 720 shown 
in FIG. 7 (described below). Portfolio Selection: Efficient 
Diversification of Investments, Markowitz, New York: John 
Wiley and Sons, 1959 and "A Customized LPM Risk 
Measure for Portfolio Analysis",. Nawrocki and Staples, 
(1989), and Applied Economics, 21, pp. 205-218, each of 
which is incorporated herein for their teachings on risk 
return analysis, describe how to perform risk return analysis. 
This analysis is performed to determine if the risk/return 
ratio is improved by the addition of the recommended 
security to a particular portfolio. If the risk/return is 
improved, then a specific buy transaction instruction which 
identifies quantity, price and description of the security for 
the account is generated and stored in Base Station 245, 
shown in FIG. 2, for later transfer to a financial advisor who 
is registered as a solicitor for that customer's account or to 
the customer. 

Risk return analysis is a statistical technique which com- 
pares total investment return of a population of individual 
securities using statistical analysis. This type of analysis 
results in a quantitative measure of risk and return. The 
impact of individual securities is compared to specific 
portfolios to determine if the inclusion of a given individual 
security increases or decreases the risk/reward ratio for a 
given portfolio. 

Returning to FIG. 2, the transfer of recommended trans- 
action information is accomplished through I/O ports 235 
and financial advisor personal computer 200 if customer is 
a financial advisor or log-in client personal computer 210 if 
customer is a personal investor. Alternatively, the informa- 
tion may be provided to the financial advisor or customer via 
facsimile. 

Each day every asset in every portfolio is evaluated using 
the technical analysis. Those securities which are classified 
by technical analysis as being in a sell zone and which are 
not recommended by the fundamental analysis, generate a 
specific sell transaction. The sell transaction identifies 
quantity, price and description of the security held in the 
account and stored in the Base Station 245 for later transfer 
through an interface device to the financial advisor regis- 
tered as a solicitor of the customer's account or to the 
customer. 

A second flow path shown on FIG. 4 describes adminis- 
trative functions which support the management process. 
These functions include buy and sell transactions 450, 
updating of account information 445 and updating of Advan- 
tage account assets 125. In this embodiment account infor- 
mation 445 is updated using an electronic updating capa- 
bility such as that provided by Schwablink from Charles 
Schwab & Co., Inc. The interaction of the first and second 
flow paths are important. 

Referring now to FIG. 4, shown are the operational flow 
and data processing steps which arc used to determine 
economic environment 100. A baseline customer asset allo- 
cation model is first derived from a look-up table. The 
baseline customer asset allocation models are adjusted 
according to one of six possible currently allowable eco- 
nomic environments including rapid growth high inflation, 
stable growth modest inflation, slow recovery, classic cycle, 
recession and depression. Each economic environment 
places specific weights on asset classes based on the historic 
performance of those assets. The weight of specific assets 
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are reduced or increased using this weighting process. The 
weights are derived from a review of historic data. 

For example, consider an asset class which has a weight- 
ing of 1.1 which has been derived from the economic 

5 environment 100. If the baseline equity portfolio for the 
baseline customer Asset Allocation model is 30%, then an 
increase of equity weighting to 33% results. 33% as a new 
baseline for the equity portfolio is derived by multiplying 
1.1 by 30% (1.1*0.30)*100=33%. A weighting of 0.85 could 

10 decrease a baseline portfolio weighting from 30% fixed 
income investments to 25.5%. These weights may be 
changed by manually adjusting a look-up table at the request 
of a human Registered Investment Advisor or by using a 
neural network. 

35 Selection of a particular economic environment adjusts 
asset class weights of all customer portfolios under the 
jurisdiction or control of the Registered Investment Advisor. 
This architecture permits the Registered Investment Advisor 
to immediately and properly adjust asset class weights for all 

20 customer accounts by one adjustment to economic environ- 
ment 100. 

^Expert Recommended Securities are initially identified 
415, FIG. 4, for each asset class by initially using funda- 
mental securities information 420. Such fundamental infor- 
25 mation may be obtained through information derived from 
database sorts of financial strength, earnings, dividend, 
balance sheet data, industry group, etc. or through evalua- 
tion of fundamental data by a neural network. Concurrently, 
as is shown in FIG. 5, on-line financial data services 230, 

30 

refresh data stored on the jExpert hub computer 215 by 
providing recent pricing and volume information 500. Data 
is evaluated by technical timing algorithms which may be 
computed from raw data resident in a database or may be 

35 determined through evaluation of technical data by a neural 
network. This evaluation generates a BUY, BUY/HOLD, 
HOLD, SELL/HOLD or SELL classification which is stored 
in the security master file 105 shown in FIG. 4. 

Securities which qualify for purchase on both a funda- 

40 mental and technical basis, as shown at step 715 of FIG. 7, 
are evaluated for their impact on the specific portfolio for 
which they are being considered according to risk/return 
ratio 720. Modern portfolio theory such as that described by 
Portfolio Selection: Efficient Diversification of Investments, 

45 Markowitz, New York, John Wiley and Sons, 1959 and "A 
Customized LPM Risk Measure for Portfolio Analysis", 
Nawrocki and Staples, (1989), Applied Economics, 21, 
205-218, each of which is incorporated herein for their 
teachings or portfolio theory, is used to determine those 

50 securities which provide a higher calculated risk/return ratio 
for the portfolio when the specific security is included in the 
portfolio than when the portfolio does not include the 
specific security. 

Securities that improve the risk/return ratio generate a 

55 "BUY" order 730, shown in FIG. 7, for the appropriate 
amount of the security according to the asset allocation 
model 115 shown in FIG. 6, and at the appropriate price 
according to the technical information included in security 
master file 105 shown in FIG. 4. Orders 120 are generated 

60 to a computer screen to be viewed by users of the system or 
to an output device such as printer or fax modem 225, shown 
in FIG. 2. 

Returning to FIG. 7, current assets held in each customer 
account are thoroughly evaluated on a daily basis. Accounts 
65 are initially evaluated by comparing changing market values 
with asset allocation model 705. Account asset allocation 
models are evaluated daily based upon changing economic 
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environment 710 of FIG. 7. Adjusted asset allocation models 
are compared daily to current account assets 725, Account 
assets are evaluated to determine if any assets have a 
"SELL" signal 735. Those assets which are identified as 
having a "SELL" signal generate "SELL" orders 740. 5 
Orders 120 are generated to a computer screen to be viewed 
by users of the system or to an output device such as printer 
or fax modem 225 of FIG. 2. 

The updating of financial data files by on-line computer 
services 230, FIG, 5, and evaluation of customer portfolios 30 
as described by FIG. 7 is done prior to the start of each 
business day. Typically, it is done after business hours on the 
day prior to the day for which orders are recommended. 

In addition, as is shown in FIG. 4, on-line computer 
services are used to start new accounts 430 and to update 35 
account assets 445. Also, Portfolio statements 435 are used 
to start new accounts. Portfolio Statements include state- 
ments from customers who have existing accounts and who 
wish to use ^Expert to manage their portfolio. The portfolio ^ 
statement is used as a baseline of the customer's current 
portfolio to start the new account within ^Expert. 

Referring now to the customer file flow path of FIG. 4, if 
a customer wishes to invest according to recommendations 
for buy and sell orders 120, the customer may execute orders 25 
450. Upon execution, brokerage account assets are updated 
445, order confirmations are generated 455 and Advantage 
account assets are updated 125. 

The customer selects one of three levels of service regard- 
ing order notification and execution. These three are ^Expert 30 
R.I A., >Expert Alert, and ^Expert Manager. ^Expert Manager 
provides fully automatic account management including 
order execution based upon system recommendations. It is 
a fully discretionary management system which does not ^ 
notify customer prior to order execution. The ^Expert Alert 
account provides customer notification of recommended 
transactions via fax modem 225, FIG. 2, and requires the 
customer to execute the recommended transaction. The 
iExpert RI A account provides recommended transactions to 40 
a terminal 210, FIG. 2, located at his facility, viewed by the 
log-in customer and requires the customer to execute the 
recommended transaction. 

Referring again to FIG. 2, a customer seeking to view 
personal account information, recommended investments or 45 
generalized investment information first logs onto the 
system, steps 210 or 200. Using a keyboard, the customer 
enters his login name and transmits his login name to Base 
Station 245 using, for example, a Hayes compatible modem 
(not shown). Base Station transmits through the modem and 50 
to customer computer, 210 or 200, a request for a password. 
The customer types the password into a keyboard (not 
shown) and transmits the password via modem to central 
processing unit of Base Station 245. Upon receipt of this 
password, the Base Station 245 verifies the password. If the 55 
password is verified the customer's file is opened in antici- 
pation of displaying investment recommendations, account 
information and storing certain transaction data 240. The 
Base station 245 then accesses the security master file 105, 
FIG. 4 and the order file 120 to obtain investment data 60 
describing the investments being recommended. This invest- 
ment data is made available for transmission to terminals 
210, 200 in FIG. 2. Upon receipt of this data, terminals 210, 
200 display the investments being recommended on CRT for 
review by the customer. 65 

Referring now to FIG. 4 and in conjunction with FIG. 2, 
displayed with the recommended investments is a prompt 
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which asks the customer whether or not he or she wishes to 
invest. The interface is menu driven and permits the cus- 
tomer to place transactions through the keyboard of his 
terminal. Such requested transactions arc transmitted via 
modem to the base station 245. Upon receipt of this trans- 
action data, the base station 245 generates an order outlining 
the details of the transaction to a printer connected to base 
station 245. This trade data consists of customer name, 
account number, number of units to be bought or sold, price 
per unit, professional financial advisor associated with 
account and whether customer receives telephone notifica- 
tion upon execution of order. 

Orders generated by the base station printer are executed 
through the broker associated with the customer brokerage 
account 128, FIG. 4. The broker processes the transaction 
and notifies the Base Station 245 and the customer of the 
execution of the order by providing an order confirmation 
455, FIG. 4. Commensurate with this, the previously opened 
customer file stored in storage units 240 is accessed and 
updated to reflect the customer's transaction by writing the 
transaction data to the customer account. Confirmation is 
performed by transmission of trade data identifying a spe- 
cific security description, a quantity, a transaction price, a 
commission and a total amount of funds invested as a result 
of the sale or purchase. 

Then, the Advantage account assets 125, FIG. 7, which 
represent a number of the customer brokerage account or 
other customer securities holdings held by the broker are 
adjusted through on-line computer services 230 to reflect the 
transaction including any corresponding adjustments to cash 
positions within the customer account. Following review of 
all desired investment information and completion of all 
transactions, customer positions the cursor on their CRT to 
select "EXIT" and presses <Enter>on their keyboard. A 
request is sent from remote customer terminal 210, 200 FIG. 
2, via modem to the Base Station CPU 245. 

Upon receipt of the "EXIT" request, the Base Station 245 
activates and opens a file to determine whether the customer 
has requested written reports of electronic mail, investment 
or account information while the customer was logged on 
the system. Customers who request such reports activate a 
communications protocol of the type available through for 
example, the Kermit system in which Base Station CPU 245 
down-loads via modem to personal computer CPU 210, 200 
the contents of requested files. 

Upon completion of file transfer, files are available for 
printing by the customer's computer 210, 200 at the cus- 
tomer's facility. Thereafter, the Base Station disconnects 
modem communication with the customer and closes all 
related customer files. Customers who do not request reports 
do not activate the file transfer protocol; instead the Base 
Station 245 disconnects modem communication with the 
customer and closes all related customer files. 

Referring again to FIG. 7, where market conditions or the 
like make it necessary or desirable to change the investment 
recommendations 715, economic environment 100 or rates 
of the investments being offered 715, or the criteria used to 
assign a particular asset allocation model to a particular 
portfolio 115, the information identifying the securities 
and/or the investment criteria is verified and entered into the 
keyboard of hub computer 215, FIG. 2, by the appropriate 
RIA employee. Then, updated information is disseminated 
via modem to Base station(s) 245. 

It is to be understood that a number of variations may be 
made in the invention without departing from its spirit and 
scope. The terms and expressions which have been 
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employed in the foregoing description are used in a descrip- 
tive and not a limiting sense, and no intention of excluding 
equivalents of the invention described and claimed is made. 
What is claimed: 

1. A computer implemented interactive investment man- 
agement expert system comprising: 

hub computer processing means for providing economic 
environment data and for updating data concerning a 
plurality of securities to reflect their current market 
value; 

base station processing means including: 

means for generating an individualized asset allocation 
model for an individualized portfolio for an indi- 
vidual account holder from responses to a 
questionnaire, 

means for correlating a risk ranking to the responses to 
the questionnaire and assigning the risk ranking to 
the individualized portfolio, 

means for evaluating suitability of account holdings for 
the individualized portfolio with respect to changes 
in the market value of the plurality of securities, a 
current value of the portfolio holdings, and the 
identified economic environment data, 

means for generating and storing at least one of a buy 
recommendation and a sell recommendation of spe- 
cific ones of the securities for the individualized 
portfolio based on the evaluation, 

means for the individual account holder to select a 
specified broker, and 

means for coupling the base station processing means 
to a plurality of brokers including the specified 
broker, and 

remote access means for accessing the base station pro- 
cessing means, for reviewing any buy recommendation 
and sell recommendation for the individualized 
account, and for transmitting one of a respective pur- 
chase request and a respective sale request to the base 
station processing means, 

wherein the base station processing means further com- 
prises means for transmitting one of the respective 
purchase request and the respective sale request to the 
specified broker 

2. The interactive investment management expert system 
as recited in claim 1, wherein the asset allocation model 
includes at least one asset class where the asset class 
includes at least one corresponding one of the securities. 

3. The interactive investment management expert system 
as recited in claim 1, wherein the base station processing 
means further includes means for conducting a fundamental 
analysis to recommend certain ones of the securities, by 
conducting a technical analysis of the recommended 
securities, and by conducting a risk/return evaluation with 
respect to the portfolio holdings and the recommended 
securities to determine if security transactions to be recom- 
mended improve the risk/return ratio for the individualized 
portfolio. 

4. The interactive investment management expert system 
as recited in claim 1, wherein the base station processing 
means further includes means for accessing the hub com- 
puter processing means to retrieve the identified economic 
environment data and the updated market value data for the 
securities and for generating a modified individualized asset 
allocation model by adjusting the asset allocation model 
based upon the identified economic environment data and 
the updated market value data of the securities. 

5. The interactive investment management expert system 
as recited in claim 4, wherein: 
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the base station processing means further includes: 
means for comparing the asset allocation model to the 
modified asset allocation model to determine 
whether: (1) first particular ones of the securities are 
5 suitable for the individualized portfolio; and (2) 

second particular ones of the securities in the indi- 
vidualized portfolio should be sold; 
means for retrieving the stored buy recommendation 
indicating the first particular ones of the securities; 
3Q means for conducting a risk/return evaluation of the 
first and second particular securities for the individu- 
alized portfolio corresponding to the asset allocation 
model, 

means for generating a risk/return ratio output value 
indicating one of an improved risk/return ratio and 

15 not improved risk/return ratio for each of the first and 

second securities; 
means for generating a recommended buy order for any 
of the first particular securities having an improved 
risk/return ratio for the asset allocation model; and 

20 means for generating a sell order for any of the second 
particular securities which are determined to be not 
suitable in the individualized portfolio and should be 
sold. 

6. The interactive investment management expert system 
25 as recited in claim 1, wherein the base station processing 

means includes means for establishing a link between the 
remote access means and the base station at conventional 
and unconventional transacting times of a day. 

7. The interactive investment management expert system 
30 as recited in claim 1, wherein the base station processing 

means further includes means for automatically generating 
an automatic purchase request and sale request correspond- 
ing to the buy recommendation and the sell 
recommendation, respectively. 

35 8. The interactive investment management expert system 
as recited in claim 1, wherein the base station processing 
means also includes means for recording sale and purchase 
transactions resulting from the respective purchase request 
and sale request. 

40 9. The interactive investment management expert system 
as recited in claim 1, further comprising means, coupled to 
the base station processing means, for debiting a specified 
brokerage account of the specified broker corresponding to 
the individualized account to cover a purchase resulting 

45 from the respective purchase request and for crediting the 
specified brokerage account for a sale resulting from the 
respective sale request. 

10. The interactive investment management expert system 
as recited in claim 1, wherein the base station processing 

50 means further includes means for substituting other recom- 
mended securities for one of the buy recommendation and 
the sell recommendation for the account. 

11. The interactive investment management expert system 
as recited in claim 1, further includes confirmation means, 

55 coupled to the base station processing means, for confirming 
a sale and a purchase corresponding to ones of the respective 
purchase request and the sale request and for transmitting a 
confirmation message to the remote access means. 

12. The interactive investment management expert system 
60 as recited in claim U, wherein the confirmation means 

confirms each one of the sale and the purchase by transmit- 
ting trade data identifying a specific security description, a 
quantity, a transaction price, a commission, and a total 
amount of funds invested as a result of the sale and the 
65 purchase. 

13. The interactive investment management expert system 
as recited in claim 1, wherein the base station processing 



01/09/2002, EAST version: 1.02.0008 



6,018,' 

13 

means further includes means for storing customer data used 
to manage the individualized portfolio. 

14. The interactive investment management expert system 
as recited in claim 1, wherein, the base station processing 
means includes means for obtaining research data from each 5 
of the plurality of brokers and wherein the base station 
processing means generates the individual asset allocation 
model based on research data obtained from the specified 
broker to the exclusion of research information obtained 
from any other one of the plurality of brokers. 1Q 

15. The interactive investment management expert system 
as recited in claim 1, wherein the means for correlating a risk 
ranking to the responses to the questionnaire includes means 
for changing a risk indication value based on the response to 
each question in the questionnaire. 

16. The interactive investment management expert system 15 
as recited in claim 1, wherein the base station processing 
means evaluates the asset allocation model for the individual 
investor each day responsive to the identified economic 
environment data. 

17. A computer implemented interactive investment man- 20 
agement expert system comprising: 

a hub computer including 

(a) means for identifying one of a plurality of pre- 
defined economic environments and for placing 
weights on asset classes based upon the identified 25 
environment; and 

(b) means for updating data concerning a plurality of 
securities to reflect a current market value of the 
securities and for storing the updated securities data 

in a security master file; 30 
base station processing means including 

(a) means for performing fundamental analysis to rec- 
ommend ones of the securities, corresponding to data 
included in the security master file, as one of a buy 
recommendation and a sell recommendation, and for 35 
storing the respective recommendations for the rec- 
ommended securities; 

(b) means for generating an asset allocation model from 
responses to a questionnaire for a corresponding 
individualized portfolio for an individual portfolio 40 
holder, for correlating a risk ranking to the responses 

to the questionnaire and assigning the risk ranking to 
the individualized portfolio, the asset allocation 
model including at least one asset class; 

(c) means for accessing the hub computer processing 45 
means to retrieve the identified economic environ- 
ment and the updated market value of the plurality of 
securities and for generating a modified asset allo- 
cation model by adjusting the asset allocation model 
based upon the identified economic environment and 50 
the updated market value of the plurality of securi- 
ties; 

(d) means for comparing the asset allocation model to 
the modified asset allocation model to determine 
whether (1) first particular ones of the plurality of 55 
securities are needed in the individualized portfolio 
and (2) second particular ones of the securities in the 
individualized portfolio should be sold; 

(e) means for retrieving the stored buy 
recommendations, for evaluating the securities cor- 60 
responding to the stored buy recommendations to 
determine a risk/return ratio of the securities corre- 
sponding to the stored buy recommendations for the 
individualized portfolio corresponding to the asset 
allocation model, and for generating a risk/return 65 
output value indicating if the risk/return ratio is 
improved; 
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(f) means for generating a recommended buy order for 
each of the securities corresponding to the stored buy 
recommendations that provides an improved risk/ 
return ratio for the asset allocation model; and 

(g) means for generating a recommended sell order for 
the second particular ones of the securities which 
should be sold; 

(h) means for the individual portfolio holder to select a 
specified broker, and 

(i) means for coupling the base station processing 
means to a plurality of broker including the specified 
broker; and 

remote access means for accessing the base station pro- 
cessing means, for reviewing the recommended buy 
order and the recommended sell order for the individu- 
alized portfolio, and for transmitting one of a respective 
purchase request and a respective sale request to the 
base station processing means; 

the base station processing means further includes means 
for transmitting one of the respective purchase request 
and the respective sale request to the specified broker. 

18. The interactive investment management expert system 
as recited in claim 17, wherein said economic environment 
is a scenario selected from the group consisting of rapid 
growth high inflation, slow recovery, classic cycle, 
recession, and depression, and wherein said identifying 
means includes a look-up table attributing different weights 
to asset classes depending on the selected scenario. 

19. A computer implemented interactive investment man- 
agement expert system comprising: 

base station processing means comprising: 

(a) means for generating an asset allocation model, 
including a plurality of asset classes, from responses 
to a questionnaire to govern a purchase or sale of 
securities in a corresponding individualized portfolio 
for an individual account holder for correlating a risk 
ranking to the responses to the questionnaire and for 
assigning the risk ranking to the individualized port- 
folio; 

(b) means for evaluating suitability of securities in the 
individualized portfolio with respect to changes in a 
market price of the securities in the account, a 
current value of the securities, and an identified 
economic environment, and for generating and stor- 
ing a buy recommendation and a sell recommenda- 
tion for the securities in the individualized portfolio 
based on the evaluation of the securities, said evalu- 
ating means including means for placing weights on 
the asset classes based on the identified environment; 

(c) means for the individual portfolio holder to select a 
specified broker, and 

(d) means for coupling the base station processing 
means to a plurality of broker including the specified 
broker; and 

remote access means for accessing and reviewing the buy 
recommendation and the sell recommendation and for 
initiating a respective purchase request and a sale 
request; 

the base station processing means further including means 
for transmitting one of the respective purchase request 
and the respective sale request to the specified broker. 

20. The interactive investment management expert system 
as recited in claim 19, further comprising means for retriev- 
ing the selected economic environment and the current 
market value of the securities and for generating a modified 
asset allocation model by adjusting the asset allocation 
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model based upon the economic environment and the cur- 
rent market value of the securities. 

21. The interactive investment management expert system 
as recited in claim 16, further comprising means for com- 
paring the asset allocation model to the modified asset 5 
allocation model to determine whether (1) first particular 
securities are needed and (2) second particular ones of the 
securities in the account should be sold; 

means for retrieving the stored buy recommendation, for 
evaluating a recommended security corresponding to 
the buy recommendation to conduct a risk/return evalu- io 
ation of the recommended security for the individual- 
ized portfolio, and for generating a risk/return output 
value indicating one of an improved risk/return ratio 
and not improved risk/return ratio; 
means for generating a recommended buy order for the 15 
recommended security if the recommended security 
has an improved risk/return ratio for the asset allocation 
model; and 
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means for generating a recommended sell order for any of 
the second particular securities which should be sold. 

22. The interactive investment management expert system 
as recited in claim 19, further comprising means for auto- 
matically generating one of a purchase request and a sale 
request based upon the buy recommendation and the sell 
recommendation respectively. 

23, The interactive investment management expert system 
as recited in claim 19, further comprising means for debiting 
a specified individual brokerage account of the specified 
broker/dealer corresponding to the individualized portfolio 
to cover the purchase resulting from the purchase request 
and for crediting the specified individual brokerage account 
for the sale resulting from the sale request. 
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